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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
compound that is useful as a base polymer for the 
subject material of high sensitivity and high resolution 
by specifying the recurring unit and the weight-average 
molecular weight. 

SOLUTION: The recurring units of formula I [Z is a two 
to hexa-functional 5-1 2C monocyclic hydrocarbon; R 1 is 
a 1 -8C straight-chain (un)substituted alkyl; R 2 is a group 
unstable to acid; m is 0 or a positive integer; n is a 
positive integer where m+n25; x is a positive integer; 
p1 and p2 are each a positive number; q is 0 or a 
positive number where 0<p1/(p1+p2+q)20.9, 
0<p2/(p1 +p2+q)20.9, 02q/(p1 +p2+q)20.7, p1 +p2+q=1 ; 

0- 90 mol.% of H in the total H of COOH may be 
crosslinked intra- or intermolecularly with a 
crosslinking group bearing C-O-C linkage of formula II 
or formula III (R 3 and R 4 are each H; R 5 is a 1-1 OC 
straight chain alkylene; d is 0-10; A is c- functional 

1- 50C alicyclic saturated hydrocarbon; B is -CO-O-; c is 



compound and its weight-average molecular weight is 
adjusted to 1 ,000-50,000. 
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CH^CHOCHiCHjOOCNHv , NHCOOCH 8 CH,OCH=CH t (n-2) 




CH,=CHOCHjCH200CNH-f >-f y-NHCOOCHsCIWDCH-CHa 

Cn-3) 



CHa=CMOCHsCHsNHCNH— ^^y-NHCNHCHaCHjOCH=CHa C H - 4) 

CH, 

CH i =CHOCH 2 CH 2 OOCNH-^3-|-^3-NHCOOCH 2 CH a OCH=CH s 

CH, (n-5) 

CF, 

CH 2 =CHOCH^H 2 OOCra-/^Vc-^^NHCOOCH 2 CH J OCH=CH z 

^ - LW (n-6) 



cf, 



CH 2 =CHOaLCH 2 OOCNH-/~^C^/~\-NHCOOCH,CH 2 OCH=CH ) 

O (n-7) 

CHa 

CH J ^HOCH 2 CH ! mCNH--^^4-^3~NHCNHCH t CH J OCH=CH l 

O CH, A CH-8) 



[0 111] 



Mb so] 



(30) 



10-324748 



57 



58 



CHa 



CH 2 =CHOCH 2 OOCNH-? \>+f _^-NHCOOCH 2 OCH=CH ! (H - 9) 

CHa 



CH^CHOCHzNHC 



(H-10) 



iCNH- ^^ ^-^^ N HCNHCH 1 OCH=CH 2 
CH 2 =CHOCH J CH 2 OOCNH-^^-CH 2 --^^-NHCOOCH J CH 2 OCH=CH J 



[0112] jaafci^sacaswri*, wttfss (3 

-ffitfl, 000~50, 000T*&»j, »*L<liT 
SB-flfc*; (3 1 ) T'BZn&~mft*ft&®J(Dj])\'tf*is 

)\m&> i ^;i/ic*f lt p 3 1 w<D-m& (i) , (i 

I ) T*^$tlST;i/^— ;i/X— ^Mb-^J^tK p 4 1 + * 



(n-ii) 

* p 4 2^;i/o-«; (4 a) ■eTjkznzit&toZfcj&z 

i±T, «*.tfTOB-tt* (3 a* - 1) , (3 a' - 

[0 113] 
[ft 5 1] 



(COOH)x 



R' 
I 

— (SiO^Oa- 



[0 114] Z.ZX\ Rl, x, p31. p4 1, p4 « [Oil 5] 
2, p 3 2, q(i±SBi:^©«l*S:^U p 3 1 + p [ft 5 2] 

41+p42+p32+q=l T?fc£„ JK 



(3' ) 



— (SKWar- — (SiCUanw 



— (Slacks— — (SiOyfc— 



c-o 

0 



-(COOH)* 



OR* 



OR* 

A 

[+-<COOJ 




MX* 



— (SiOwten- -^Oufciraa 



(COOH), 




(3a» - 1) 



[0 116] 



HH5 3] 



(31) 
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59 



60 



— (SiOMfer- -SiCUarai — «SiO«A3r- — (SiCVft— 



6 6— q" 

t=o Y=o (COOH). 



:=o c=o 

A 

ORf '* 

4 

hi 



(3a* -2) 



C-0 

— (SlCWai- 



[on?] mi<D^miz^x, Rjmmti^xit, 20 
[0118] fflmvmtisTiz. mm. « MJ7;i/ 

S-flfcS (1' ) T*mZtlZm&it&®<D3])l#3ris 

)vm<D 1 ^Mcfcf uo. i~io ^;i/%T*fe5 z: t# 30 

[0 119] £jSfiKfcLTte-2 0~l OOtX 

L<tto~6orT*fe»j, fcj&mmtvrito. 2~1 



[0120] ±m%j&z$mt-?ic-%iLTft$mr. 

-JKsS (i)xtt(ii) T-^34xsr;i/^-;i/x-^ 
MltetofcHRsfc (4 a) TS%ati«ft^»SSft6lrt-* 
MRI^ti#fc|5Bg3*iJ&v^ %]&iz-ffl& (4 a) T*^ 

(I) XI* (ID T'^$ti^r;b>r-;i/x— 5^Mb-& 

»saairr*©*«ff*Lv\ wttfHBW (D x« 
(id T*7x2ti&T)v^-)ix.-TMt-emt—m£ 

(4 a) T^atlS-ffc^feSrR^lC^flJlLfcy, -iw 
(I) Xtt (I I) T°7f;Zft£ TJ\s>T—JlX-- : rMt-& 

[0 12 1] 
Wfc5 4] 



61 



(32) 



#W^1 0-324748 

62 



(COOH), 

— (SiOsrjWi (SiOanfcr- 



R* 

A-e-CHR ! -Ofe£-R a ) e 
Z 

R 4 

A-eB-R 0 -O-C-R s ), 
Z 

R 7 

I 

R^-CH^C-OR 8 
I 

Z 



(5£i£s Rl, R3~R5 % R6a % r7 % R 8 p i, p 
2, q, x. A, B, c, dtt-?-tl-?tl±IBi:|oi#©S 
i*£j*U ZteAO^ig-?- (CI, BrXtil) T'fe 
5. ) 

[0 1 2 2] ±135*; (VI) , (VII) ©ft^ 

m>& (4 b) (D-fc^i, (i) , (i i) (d 

lt&m>& (4 a) ©ft-^cffrfbrKii, IWfcKiJiXte 

[0 12 3] ±SBIS2^{*, (3 a) OMft 

y i , 

0 0 0~5 0 0, OOO0D±IB— ®5£ (3* ) 

^R^3!j;i/^t/;bS(Z) 1 ^Wotf L/T p 3 1 + p 4 

1 (VI) Xii (VII) -c-j*£*v5 An 
y>ftTA*^/X-- r;Wt-£#&tfp 4 1^;WDH$5£ 

(4 b) T*^£*lStt1^££fS:<*-ti:T. «*.WLiJB* 
(3a' -1), (3a' -2) T?3*3*iaiS$H4b£- 

[0 l 2 4] ±ffiBBt#&t& i«iW»Jcfcv^«as©# 



(VI) 



(VII) 



(4b) 



2/ K^©#^n h >Mffi§i^4 b < , m&V* 2 
[0 1 2 53 &g£l/m> h'Jlf)l/7$X aw 

30 <, ^o^ste^-rs^a; (i* ) -e^stis* 

Co i 2 63 ®SiaSi:bTtt-5 0~i occ, 

l<«o~6 oicT'&y, ms^mmt Lxito. 5~i 

0 0 BlRS. I, < 1 ~ 2 0 BjffiK?**. 
[0 1 2 73 fcfc, -kMLfci^C * (T ) Xtt 

(3 1 ) x^titi&mMLm&zmir&T&ttt&to 

(4 a) 3U* (4 b) ©fbi§r^£&JS£-fe!:T, #e> 

*ife«ppgaHi&*-r*«^*. murm*. (3d) 
(i), u i) *v*t* (vi) , (vn)fisn 

[0 1 2 83 

Hb5 53 



(33) 



10-324748 



63 



64 



{ A , 

coi 

(^V(COOHX. 



(G00H), 



(3d) 




(3a* -1) , (3a' -2) T^3*iS<fce>fc M^f-fl^ (3b' -1) , (3 

Sf4HHb<£»c, #giqS£T^c£-fl££ (3* ) -cs% 10 b' -2) T^3tiS]S^^b^S:#sri:^T^ 

p 4 2^;wDr^^r;i/*;Wb^> 7;i/n3r*/#;i/ [o l 3 o] 
^7;i/^W\7^ F^SrSJ^SitTH^ (5) T Mb 5 6] 



— (SiO^ar- — (Si0«Aar- — (SiOa^ar- — (SiO^sn- — (SO**— 



t=0 b=0 &0OH), 

A A 

to 

A* 



OR* 

R^-C-R 7 

A 

A=o 



OR* 

A-o 
(Am. 

A 



(COOH), 



0 r^cooHv r^cooHx, rj 

— (SKXrfterr- — «HCWpr- — (SiOwfej- — <SOm)»h- 



R 1 



(3b' - 1) 



[0 13 1] 



* $K [ffc5 7] 



— (SiaAn- — (SiO«tar- — «SiO«fcB- — (SiO^sn- — <sio^— 



0 Cj- (COOH> - £3-<coom. (j) 
t=o fc=o fc=o fcooH), 



A 

A 



A 



OR* '* 



A 
(Atu 

A* 



(3b» -2) 



C-0 

— (SiOk*ai- 



(34) 
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[0132] ±fE£ (5) <Dm*£%.m>mA-mMt> 

[0 13 3] JximmtLTlZ. T"feh-hU;k T-fe 
hX P**)lft)l&TS.R i?**ftTtbT$. K, 

[0 1 34] mmthXli, hUx^;KT*X uus; 
x >f5#V-;k SMv^nb^KP^x WmfoW 

hmimt.^<, *om%ms.m>-m& d' ) t-^ io 

l ^;H&£U:, 4f fc 5 wm&JiT'&z z ttmt h 

[0 13 5] HfSaSi:LTttO~l OO-C, #£L< 
&0~60lCT'&£„ H/W^l/TteO. 2-100 

[0 13 6] =jmi?T)is*rMt&®>£ LXitrjmti? 

- t e r t -Zff-M r$my- tert -T<)Vgtf 

Ttit ert -^h^ri/^;i/jK-;i/^^;i/^n^'f K, 20 
tert -T^a^ri/^j^n^^l/^n^-Y K, t 
ert —fY^ri/iJ^—^f-^-fW^^ K, t e r 

1 e r t -^;i/i/U;i/^n^-f K^*<Ptf fcti 

So 

[0 13 7] ±|B»lXl*»2©3E«&CJ:y#e» 
tlfeHS^(3a' -1), (3 a' -2) T^Jl* 
B«mfr&<ftKC, iMiiq»UT7t®HI!W (3' ) T*m 30 



66 



s p 4 2 ; E;u£3^7;i/*;wim **vr^*Mb#» 

[0 13 8] ±13*88*. ^*lCfe^T^©#fiETT* 

X Bfg*x^;i/$©#:/n h yfflmm&W£ L < , 

[0 13 9] LTl*. ttfe gm h'J7;i/ 

p- h;i/x>x;Wx>$e, 
yxfrftym, p - h;i/x>^;b^>^tf u *J—*? i>& 

tisw^H^©^;i/^^rt/;i^© i ^HcMbTo. 
l ~ l o i i: b v \, 

[0 14 0] H^agi:LT«-2 0~10 0iC > 
b<tto~6 0t:T*fe»J, Hf5^r4i:LT«o. 2~i 

[0141] 3^r;i/^;HfcM^ b-n*>f v^fx 2 
-**\fl/- 1 -Tr-x 2-*^;i,-2-^>^## 

*9^hX 2-$/^D'VSMr>- 1 -7TX 5, 6- 

Kn- 2 H-^>- 2 -*>^?*^tf 

[0 14 2] fcfc, HJfcS (3 a' -1) . ' (3 a' - 

2) T^ztizmittti^zm&^?izw&Tm-m 

5$ (3 c' -1) X« (3 c* -2) •CwStlSttyig 

L#fi*^1-sw^b^cHSH^; (5) T*7*$n& 

(4) T*^$n5SS^^»$:#A1-S3t=bT'^S D 
[0 14 3] 
Hfc5 8] 



— (SiOwtei SlftAa^ca — (SiOuft— 



. X, 

II 

c-o 

— <SIOwAsi ^iO«teaKn C 



(3c- - 1) 



(COOH), 



R 1 



[0144] 



H&5 9] 



67 



(35) 



#|U§¥1 0-3 24 74 8 

68 



— <S10ritei (SiOdfcanarai (SiOufc— 



i 

4 , 

i J <3c' -2> 

L' 



-H^rcLai— 



[0 14 5] *56^©iftJHHb-&^Jtcfev>T, R2©ge 

zttfT*n&. zoms. & (1* ) <m^Ht^m<D 
■&mm i ^;wcMbT p 4 1 'EA^DW^jsaas&jjB 

*ti&JMALfcmttt-£®*mZ> £ £ T'g &„ 20 
[0 14 6] *«WW>ISfi*S/U3->fl;^W*. <t3* 

(A) «fK8ffl| 

(B) *-xmtek.vx±asM*s/vx-y{ti&ias 

(C) 8£&£3fl 

(d) mmmrn 30 

(E) i&Sttffci^ 

(F) $HH*fcsC-COOHT?S*S*l**fe#**fl: 

(G) TttlyyTft^-JlWgfa 

[0 14 7] #$6f£T*&M3*l£ (A) fifcfr© 

i/ti*. mmm, *-*m& mmtmi 

^;i/-2-n-T^;i/'!rh>^©'!rh>^ 3-*h3f 

1-* b*i/-2-zfUrtJ-M l-xhdri/-2- 

^y^^l/X— r;k ifl/^^'Jn-^f^ffl/i 
— 5\>k ^"otf i/>^'j3-w;if;i/x-f;k x 



x^;i/x— 5^k7-fe^- K ?l^x^;u tf;i/tr>$fx 
f^k iWW/k 3-* h^i^D^i/Sb^U 
3-xh^ri/^nbf^->i?x^-;K Mt ert —f=f- 

;k ^"Dtf^-^t ert -ttM -7n\di>y>fVz2 

tert -^;i/X-^;i/T-fe^- h^OD 
x*^;i/^*>We>*U Zft&©l«MiireXtt2il 

\, ttzmxit* znt><Dmmmq<D 

\\&Vx& i/^yu n-;i/^^^;i/x-^;^ l -x h 
3ri/-2-:/n/\V-;b©f& &£WttX&2>7u¥V 
>y U / *^;i/x--r;i/7iz-r- h&lR-©*S 

[0 14 8] mwmxm%m*. <b) j&#©^-:* 

ttDffi 1 0 0g|S (Bfigp, JStTWHO {C*f UT 200- 
1, OOOaP, #{C4 0 0-8 0 0®WmX3b& a 
(C) BWhOlWMafflfcLTJ*. 
<DTIBH$5£ (6a-l) , (6a-2) Xii(6b) 

©TSE-flfeS; (7) <DPTV**>Wmfc 

<2>Tm-mft (8) ©yy**5/Z4B»&. 

®TBBH»5£ O) ©fxx;i/^>S^I#; 
©TI3H&5S; (10) ffiN-t Ko*W3 Rb£*fe© 
x;i/3tx>'&x;2.-r;k 

©x hn/Os?;bx;i/sh*- httWfc 
©*;!/* :^x;*^;t,gps# 

[0 14 9] 

Mbeo] 



(36) 



R aob 

K" 
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70 



(6 a- 1) 



R^-r-R 30 " 
K" 

(5^ R 303 , R30b, R30c(i^^4TjSKRl~l 

£. tf*y7;b*;i^;m;t*y7;i^x;v& 10 

6-2 0<DTV-)VmXl,*&8m.7~l 2CDT^;i/^;b 

*VCWr%»J:V*. R30b i; R30c^^$ : ^L,T 
fc<fc<, R30b R30c tt ^tV-e 

[0 1 5 0] ±gBR 30a . R 30b , RSOqiSWCHfJ-T* 

l/T, x?-;i/g, ^ntr;i^, >rv^abf;b 20' 

& n-y"=f-)\^ s e c-^;i^ tert --ff- 

Ky*)]& s\*ci/jim. ^y^-^m. 

*v7;i/*;i/& ttyrfrsr-jimtLTi*. 2-* 

imifbtu *fc2-^vyntf;i^ 2-i/trw< 
>^;i/-2-3h*vx?-;b8, 2-*/i?w\*ri/)\/-2 
-^yifMI 2- {A-^)\yi/^u^i/)\d 
- 2 -^yxf;ii$02 -r;i/^r;i/- 2 -t^yi 



(Ba-2) 

*m-* b*risy3i—)V& o-* h^ri/7xz;i^ x 
p-tert-^^i/7i-;i/ 
g> m-tert -^h^J/^xX )\&m<bT frtt*/ 
7x.—)\s& 2-^f;i/7i-JU, 3 -^f;i/7i- 

4-^ffl/7ir;i^ if;b7i_;H, 4- 

tert -7*^71-^1, 4 -^1/71-^ 

W£v>vr)\'*)V}-y*)\&> h**s±y*)vm. 
i?*b*i/i-y^)]sg&(Di?T)\/zi*ri/1-y3-;imgtf 
W=>*i5= r^)v^jvmtbxit^<y^jv& y^x 
)\y^;v& yx*?-ji>W§tmifZ>1x&o TV-frit 

*rVTn'*r>vm£LTl*. 2- (7i-A) -2-Jr*r 

vif;Us 2- (i— ry^)\d -2-**yi^ 
& 2- (2-f-7^;i/) -2-t=spyif;H^)2 

;ty^tfv\^>f K-f 1, 1, l- 
h'j7Moxi(^;i/t4-K y-^-7;b*n^> 
h^®7;i/ta7AWM*- hi/ 
u-K ^>-fcfyx;i/**- K 4-y)i#w<yi£> 
y>)Vfti*-K l, 2, 3, 4, 5 y^n/* 
>lf>x;i/^*-h^©T'J-;i/^;i/jjN*-h» *S/U 

[0 15 1] 

[ftei] 



R 33> -S + -R ai -S + -R MB 
K" K" 

(5frfJ, R 3 K Rnty$%ti?ft$gj$fci~8<DWffl. 
«. #I^XW3t^<D7;i/3yi/g> R 3 2tt^gCl~l 

ocDiatu*. ^Kxa«R©T^i/>i6. r 333 , 

RSSbti-etl-rtl^l^CS ~ 7 CD 2 y 7;i/*;i/g 

[0 1 5 2] ±fBR 3 la RSlb^LTAttWlCl^ 

x^yug, ynt^i^ >fyyat?;i/g, n-y* 
^yi/g, sec -y^-jvm. tert -y^;i<s, ^y 
^yi/g, /\^ri/;i^ /\y^yi^ S/*d 



(6b) 

*isuy& s\y°7i;>m. icV^xsym* J-vy 
l, 4-i/^n/\^ri/U>& l, 2-i/^n^ 
1, 3-S/^D^>^l/>3S, 1, 4-i/^ 
n***-i/>afc 1, 4-i/^n^it>^^-i/>S 
«We>*l5. R 33 ^ RSSbiibTli, 2-^3rV^ 

n^;H 2-^ys/^n/<>^;i^v 2-^ys/ 



(37) 



iftBS^l 0-3 24 74 8 
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72 



e>*l5o K"W(6a) £.m&<D : b<DZmfZZ£tf * [0 15 3] 



R a *-SO a -C-S0 2 -R SB 

x«^<z>r;i/*;i/gxii/Nay>ffcT;i/*;^ £g?t 
£J8?i$fc7~i 2G)T5;i/^;l^-&^1-o ) 

[0 15 4] R34, RSSo^^ug^^Ttt^^b 
sec tert 

/v*s/;uas. **^;i/36. 
S, l, l, i-h'J7;i/tnxf;i^ l, l, l - 



(7) 

=-H& xN=3f*>:7xx;ug, p-tert-y^>> 
7i^;i/i, m-tert --7*h3f S/:7xx;i/^<Z)7 
;i/=?ap^7i^;i^ 2-^f;i/7i^;H> 3-*^ 
10 ;i/7i-;iS, 4 -^f;b7i-;H, xf;i/7i^;i/ 

4-tert -yf;i/7i-;H. 4 -•J^-JlVx. 

y^f;^7Ix;^i^07^*^7IX^ 

^□n'<>-^>& 1, 2, 3, 4, 5-/* 

[0 15 5] 
Ht6 3] 



I I 

R a, -SO,-0-N = C-C=N-0-SO,-R sl 



(8) 



CS*. R 36 . R 37 , R 38 ^^^^ 1 ~ 1 2 ©SMBR. ★ [0 15 6] R36, r37 r38^ T ;^ ;1/ ^ AD >f> 



s. ^^t6~2 0OTy-;bSxtt/ND>7 r MbTy- 
;u»x«^0c 7~i2 tf>7^;i^;i/S£3t-f , * fc, 

R37, R38{iavMCi^bT»W«6tS:^LT=fe.J: 
<, SH^St&^-rs^ R 3 ? R38tt*n*hBi 

i ~ 6 (Dil^^xtt^i^©r;i/^ uymzm 

■t. ) 



it7)\s*c)V& 7V-JV& /\Ufy{t7V-J]& 7 
5)l*c)im£LTit, R34 % R35 T *||i^tfe=fe;0i:llI^ 
(Dmtmtf>btl&. fcfc, R 3 ? RSSoy^ix^s^ 

[0 15 7] 



★30 Kb6 4] 



9 V 
R^-S-CHe-S-R" 



(9) 



(5S#, R30a, R30b {i j : | 3i:raD - r ^^ o ) 
[0 15 8] 



•k Wb6 5] 



R 39 



^ X N-0-S0 3 -R" 
0 

o 



R39«^6S[6~1 0©T«;-U>& 
1 ~ 6 07;i/dp 2 ~ 6 1/> 

Sfc^tU £ft£©^#JSflK^ffl^Xtt£ew*3gK: 
i ~4 ©aon^Xtt4hi^©r;i/*;i^lxttT>n/ 

n^S/g. -hDi, T-fe^;b& X«7xx;uST*g 
»S*lTV^T*>J:V\ R 40 i*^Kl~8CDit^K # 

is7)l*r)m> 7i-;H, Xtt^V^bgfc^U CI 50 



(1 0) 



ti&OSOTKmS^o-gPXti^^JEfc^K l ~4 
©T;i/^;bSXi4T;i/3=¥i/S ; l ~4 ©TVi/* 

[0 159] ZZX\ R39©7'J-l'>3SfcL , rtt, 
1, 2-7i-l/>I, 1, 8— J-^l/S/IHftW* T 
>MfU>g£LTtiU 1, 2-X^U> 



(38) 

73 

m> 1. 3-^Dbfl/>g. 1, 4-zf*ls>m, 1- 

7i-;i/-i, 2-x^u>g, j ;i/jjf;w-:/-2, 3 
r;i/^i/>stLTii, i, 2-^ 
xu>& 1 -7i-;i/-i, 2-M—vym. 5-y 

;i/>r-;i^i: UTti, M-)\^ 1 — 7°n^x;i/^ 7 
y;i/S> 3-^-;b& fv^i/- 

1 3- 10 

'v¥-fe-;i/g. 5 -<vJHzx;i/g, 1 
3-/\^-;bS, 6-/v/-x--;i^ 7-^-^5^-;i/ 

xh3f£/;*^;i/g, ^D3K^ri/^^;i^. 

^nt^uS. xh^e/^atf;i^ ^n^^ai^i/ 
m. 7b**/7°UM)\& *h*is7*J\& ih^i/ 20 
zm\& zfu^i/^)\^ * bZ-i/'OT-Jvm. 
xh^r2//^>^;i^. * b*S/*<*i/JW6. *h*ry\ 

to 1 6 0] 3Wc«»S4xTv*T%*v*ilBfiRi 
~4 <&itmftX«#ii^07;i^t«£: LTti, 
S. x^;i/g, y°uM)\& -ivyuM)^ 

-f tert -7*JVji#i& T)ia 

*is&£LTfo *h*fis&> xh3f*/& T/adWfS' 

& tert -yh^i/^, #S©M^tbT 30 

[0 16 1] JWMSictt, mifbU7;v*n^^>x 
M>i^7i-;i-3- a, h y 7;i/^-n ;* # > 

X;1//Jn>®E (p-t e r t -zfb^y ai—M 7i- 

K-tf A, p - h;i/x>^;i/>ix>^^7xx;i/3 

- K— p - hJi^yxiifcym. (p-tert- 
7"h*i'7i^i/) 7i-;i/H-K- ?A, bVyjiyf 
n**yx)ifcymbV7*-)\/Z.)\/*.-V<U. bV7 
)Vyt-n*#yX)lti%yWt (p-t e r t-7*h^>7i 40 
x;i/) S^iX/l/^jfcXtfA, hU7MD^^>X 
)\sfcyWlMy (p-tert-7*b*i/7i-;i/) 7i 

x;i/x;i/^x>j?A, hU7;i/^-n^^>x;i/^x>s?hU 

(p-t e r t-yb^y^—M 7,M-7A, 
p - h;i/x>x;i/dx>®e S U7x_;i/x;i/tx-7A, p 

- bJlxy^jli^y^ (P-t e r t -:7*h3fS/:7xX 
;b) S^xx^x/l/Jfcx^A, p- h;bx>^.;i/dx>®E 
tf^. (p-tert-7*h^>7i-;b) 7ir.;i/^;i/ 

p-h;H^M>l!h'J7x (p-ter 
t-^h^ri/^aix;!/) jXJl/jftXtfA, ;t7Mn7* 50 
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9 yyfrftyWt b U 7 xx;i/x;i/Jhxi7 A, -79 yy)l 
ftyMbvyx—frxfrfc—yJ*. bVy)i#u*#y 
x;W>>& h U ^^b^^-CA, p - bJlx.yy.ji> 
fcyWtbV*?-)i?s}\/fc—y^ bVy)\sHru**yy 

)lftyWli/9U<\*ri/)\/*?-)l/ (2-jt*c\ri/9w\3r 
y)V^—y2^ p- h;i/x>x;i/^>^2/^n^ 
*ri/)i*m (2-*^yj/^D^^;i/) *;i/;ftxi7 

A h U 7MD^ * >^*>^y^f ^7i-^ 
;i/^xi7A, p- h;i/X>^;i/jJx>^j;^-?-;b7xx;i/ 
x^x^ A, h y :7;wa * # >;*;i/3ft;/g?s;£/? n 
A^i/;i/7i-;^M-7A, p - h;i/x>x;i/4->> 

u<\*ri/)],y 3L—)i?,)i,7}s—vu b y 
a ;* # yyfrftyWt b y ^y^yui/jfcx? a, h y 7 
;i/^-n^^>x;i/dN>®ES/^n^i/;i/^^;i/ (2-^- 

(2-y;i/^x;y) (2-^y>> 
^p/\dr>>;b) ^.;i/^x-7A, x^i/>tfx O^i/ 

(2-^vt/^n^>^;i/) x;i/7txxi7A h y 
n^^>^;i/^-h] , 1, 2* — ^-7^;i/*;i/jjfx 
h5t h*nft7i-9i, h y 7 u- h^© 
^-x^Aia, My ('<>^>x^-;i/) VTV*z 
>, tfx (p-h;i/x>^;i/^x;i/) VTV**y. tr 
^. (^i/b>x;i/dxx;i/) *J7\T*9y, \Zy (i/tu 
/\dp^;i/^.;i/^x;i/) V7*J*9y* ^y (1/9 w<y 
■?;i/x;i/*vx;i/) *JTV*9y, trx (n-^;i/^;i/ 
^x;b) v?-J**y^ \zy M vy"^y^-M 
*J7-J%9y, (sec-7*m;i/*-^) 
y*#x trx (n--7°atf;i/^;i//iNx;i/) V7^J^9 
>, t^x (>f v^ptf;i/x;i/5jxx;i/) vr*J*9y. tr 
x (tert-7*f;i/^*-;i/) V7^J*9y, My 

(n-7s,)\,y)\,fc-)\d PT\t*9y, My (-fvr 
^ ;i/^;i/jjxx;i/) v**y. My ( s e c - r ^ ;i/ 

7.;i/*x;i/) V7*J*9y. My (t e r t-75^/X 
;i/^x;i/) *J7V*9-y, l-i/Vu^i/fryfr-fc— 

1 - (tert *J7 S J*9 
y y 1 - i/i'n^^M-^- 1 - (t e r t - 

7 ^ ;i/x;i/7}%x;i/) V7V**y. i-tert-75 
;i/^.;i/^x;i/- 1 - (tert -y"^;i/^.;i/^x;i/) i; 
T^^>^<Z)^7V^^>iPi^ tfX-o- (p- 
h;bx>x;i/^x;b) -a-^^l/^y^J/A, ^ 
x-o- (p- h;i/x>x;i/jJx— -a-y7i-;i/ 
yj#*2/A, trx-o- ( P -h;i/x>^;i/^x;i/) 
-a-^^n^s/^yytf-^fS/A. tr^-o- (p 
- h;i/x>^;i/^x;i/) -2, 3-^>^>^>yj 
^i/A 1^7.-0- (p- h;i/x>jx;i/^x;i/) -2 
-*-?-;i/-3, 4-^>^>^>yy^s/A, ^ 

-o- (n-y^>^.;b^x;i/) -o-^f^'J* 
dri/A, fX-o- (n-7*f>^M-;V) -a-^ 
71-M'Jt^i/ii, tTX-o- (n--7*^^^.;i/^ 
x;i/) -a-ys/^a^S/^yy^S/A, My-o 



(39) 

75 

- {n-zfZyTsfrib-fr) -2, 3-s<y#yi?jt-y 
ifVtti/J*, \£x-o- (n-7*yx)\sft—;v) - 
2-^)1-3, A-Ky*yV*y>fV**ci/b* 

X-o- (;* 9 yXA/fc-A/) -a-*J**J\,>fV*ir 

i/^ tfx-o- ibVy)\yytuMiy7,)V^—)i) - 

a-i?*mifV**r*/U \£*-o- (1, 1, 1- 
h U 7JtotUX.# yxjlifr-Jl) - a -Vif-frlfVit 

a-*?*?'Ji'ifV**r*/U tfx-o- (X-7>\,-*u 

*9$y*)\<-fc-)V) -a-V**)WV***yl>* tf 10 
X-o- (i/tru^lr-y-yXfr-fc—M -a-V^)\/ 
*fV#*ci/2*. vfx-o- (KyifyxjViis-M -a 

yHyz.;ifc-)i) -a-*?*m,>fv**(-i/i^ \fx 

- o - (p-tert —ff-iviyifyxjifc—jU) - 

ft—Jl) -a-V**J\tM**f-l/K fcTX-o- (# 

\ZxhV7)\sjtu*<f-n>x)\;-fo-)\/*9y, ¥x**)V 20 

:/nfcr;k*;i/3fcx;k*#>, tfx^yyntr^x^x ' 
;k*#>* trx-p- h;i/x>x;i/5j>r.;i/^^>, tfx 
O-tf yxtofc-j),* $ y^a>m.z.)\,*ywmfa 2 
- i/irw\*ci/)i>l>)bT$i—));- 2 - (p- h;i/x>x;i/ 
sfcx;i/) zfurty, 2 — iv-fn\Z)\*t>)Ws—)\s-2- 
(p - h;i/x>x;i/d-w;b) ^o/'O^fCD/s ->r hx;i/ 
V7 3L—)\/*J7,)\,-fcy, *?*/irn'\*r*/;v 
*?X)\sifry^yx)VibyWMfo. p- h;i/x>x;i//jN 
>®E2, e-V—VuKyV)^ p - h;i/x>x;i/*> 30 
flfc 2 , A-V—Vu^y i?;\^§(D— h □ s<yp)ixjifc 
*-h^£fo 1, 2, 3-h'Jx (*#y7s)ifc-)\, 
**ri/) 1, 2, 3-hUx (hU7;i/^-n 

^*>x;i/^x;i/^i/) ^<>ifx 1, 2, 3-hU 
x (p-h;i/x>x;i/*x;i/^-^s/) /<>^>f0^^ 
^>ixxf;««; n - 1 Kn^* * g/w ^ f 
^ >ii^f;K n - 1 Fo * S/x ? $/>>f 
^ Khu 7;i/^-a^^;i/x;i/^>^x7.^-;K N-t K 

\l KD^rJ/x^ ^/>>f ' K^n tr;i/x;i/^>^xx^ 40 
;k N - 1 Fn =^>;* ? S/>>f ^ F-f V tf;i/x;i/jj> 
>ii^f;k N-K.\?u**/xtn/y>($ Fiyz-ji 
x;i/jJn>^x^;k N-t Ka*5/**5/>>f ^ F* 

S K-p - h;bx>x;i//t;>i?xxT-;k N - 1 Ka ^ 

N-t Fn^fi/X^S/W ^ K-2-^nnx^-;i/^;i/ 
*>l!ixx-r;k N-fcKn*i/**3/W3F'<>"tf 
>^M>ti^f;K N - 1 Ka Vi/yjs. F 
-2, 4, 6 - mj * f;i/7i-;w;i/t»>ii^f so 
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;k n— t ^u^ryxiti/yj K Kt7f-;w;i/^>K 
x^f;k N-t Kn^t/-2-7a:x;i/x^i/>>r^ 
K^^;^;i/^>@exxt-;k N-tKn^u^f^ 
F* ^;i/^;i/^>lfxx^;k N-kKD^?w^ 
Kx^;bx;i/d%>^xx-r;k N - 1 Fn 3f i/- 2 - 7 
i-il/V l/-f 5 F^f^k^kfci/Sexx-^k N-KK 

t: Fn^r2/^;i/^;W^ K7i-;wM>»i^f 
;k N-tiFn^ri/y^;i/>f ^ h^f;w;i/*>ix7, 
•r-;k N-t:FD^rt/7^;i/>f ^ x.—)i>x)i'fcyM 
xx^;k N-hKn^>7^M5Kb U * 
^f>x;i/^>^x^;k N-tFn^>7^K5K 
- p - h;n>^M>lxxf;k N-t Fn^ri/- 

1, 8-t7iiM5 K^fM;i/^>ix^f;k N 
-t KD*i/-l, 8-^7^;M^ F7ix;i/x;bdx 

2, 3 -S^ktf^f W 5 K^f;WM>ix^f 
;k N-t Fn^r$/-5-y;i/3if;k*>-2, 3-i>^ 
;b3tf=* w 5 F h y 7)i*u * 9 yxjifcymx-x'r 
;k N-t Fn^ri/-5-y;i/^;b*>-2, 3-^ 
;i/^S/-f < F- p - h;i/x>x;i/*^xx-r;i^cD 
N-t Fn =^ w ^ Rb-^jcDx^^^^xx-?;!/^ 
#^A^f 6>ns^ h u 7;i/^-n * z yx/i&ym h 
V73L—)\sX)\/ft—v2±, h u 7)i*a *#yx)i fry 

Wt (p-tert -7* ^7x-JW;i/ 

*x>7A, hV7}i*u*tiyx)i7isymhVx (p- 

tert -^h^i/7i-;i/) x)Ms—<7l^ p - 

(p-tert-7'h^>7ix;i/) V7 
izw^zi)^ P -h;i/x>^>ihU^ 
(p- t e r t -^h^r^7xx;i/) jzJktwitfA, h 

A, hU7;i/3f-n^^>x;i/3iN>^>^n^i/;k^^- 
;i/ {2-Hr^Ji/tfn^cyM x;i/*xi7A, hU7 
;i/*n^*>x;i/3^>K (2-y;i/7ifx;i/) (2 
-*dpyi/^a^$/;i/) x;i/^x^A. 1, 2' -± 

V7l>-b^(Dyt—v2*i&. \Zx (Ky-gyxfrfc— 
vyvizy, trx (p- K;i/x>x;i/^x;i/) 
T^^x trx (t/^n^^rS/;i/^;i/^x;i/) 

tfx (n-^;i/x;i/j}xx;i/) pyy-jL&y, 
ifx {jv-y'+frwfr-M vr^Jizy. trx (s 

ec-^MMx^/) V7V**y, ¥7, (n-7° 

d^m;») *J7\T**y* trx (-fv^"atf;i/ 

;Uk*x;i/) PT'J**y. (tert-7*fW 
;i/7ixx;i/) ^T^^>^CQ^T^^>^^ bfx 
-o- (p- h;i/x>x;b3}xx;i/) - B -^fM'J 
^i/A, fcfx-o- (n-^>x;i/J^x;i/) -a- 

7^-;i/^;i/^x;k5i^>^©^x;i/^>^i£^ N- 
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N - 1 Fn *S/* * S/>-f ^ F h U yjl*U * ?-)lZ.Jl 

n - 1 Kn*i/:** 8/>>f $ K^o bf 
;i/^;i/j^>^x^T-;k N-t FO^S/Ji^S/W 5 F 

3 F^>-f-;i/x;i/^>^x^;k N-fc Fn* 
i/xiri/y-i ^ F- p - h;i/x>x;i/^>S?xxT-;k 
n-kKd^>-i, 8— *-7#;i/--f^ F^^;i/^;b^ 

F^xX^x^/ft^&X^TVt^ODN-k: h'D^WS 

[oi6 2] ^^©ssflnfii^ *-*«bbi o ob 

K*fLT#*L<»0. 1~15». J:y«F*L<ti 
0. 5~8g|5T*fe-&„ 0. l»*y^J&!V*i:«B&WRV* 

m&tfSb y, l 5gp«fc y#^i:7;i/# 'JUMiT 
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[0 16 3] *«WOl/yxM*P»CJ*. HIC (D) f£ 

fflfcUTl*. Wfi*U0 0~l, 0 0 0, 
<l*l 5 0-8 0 0X\ fr-ottH\Z7^j-)\J&m. 

jWK^&ai^ssasafifc J: y uc^o - 1 o o *e 

^©^^^^bSCD^M^&SPPS^IIlcj: y^ 
io LT¥*U 8 0~ioo ^;i/%®Sij^rt*®&bfc'ft;-£ 

[0 16 4] fcfc. 7xy-^ffeMHfiXtt*-n/Jl«*2/ 

±> #£L<&3o^;u%j^T*&y, -eoxus 
ttioo * y L < \% 8 o ^;i/%T*feSc 
[0 16 5] 3<z>#t^ *>^7xy-;Hfcj<«a&2 

£l/T&, T835S (i) - (x i v) T'jj^JlSfctf)^ 

20 

[0 16 6] 
Kfc6 6] 




(i ) 



(ii) 



[0 16 7] 



Ift6 7] 
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79 80 




(fii) 



(iv) 



(v) 



(vi) 



(vi) 



(OH) r 



[0 16 8] 



Mb 6 8] 



81 



(42) 
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H-CH 2 - 



», (0H)r 



(vi) 



✓ S 
R'V (0H)r 



Cix) 



(QH), 




(x) 




(OH),. 



R'V R 16 i 



Cxi) 



[0 16 9] 



* * [-fb6 9] 




COOH 



(CIfc) h -COOH 




Cm) 




COOH 



«au ^* R i5, Ri6te*n?ft7mm*xiwmm 50 i~8©it^^x«^KoT;i/^;i^xttr;^zi;i/ 
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ST-fe Ri 7 iz*.mm*xi$mm i ~ 8 ommx 

(R21) h-COOHtfetj, R18&- (CH 2 ) i~ 
(i = 2 — 1 0) „ &&m.6~l 0<DTV-lsy& * 

i9«$g$t$u~i o<D7)\,*uym. imm.6~i o© 
ru-i/>it. ^i/*-^ wmm- 

mS;X'W%£ftf~y ^-)mxiti-y^-)imx'$> y , r 

21 tt«*R 1-10 0DItt^^Xtt4>lI^©T;i/^ u> 
& R22{j^K3gM^XifcKmST-feS„ j«0~ 
50>£$tT'&y, u, h«0XttlT*feSo s, t, 
s* , t' , s' * , t* ' te-£*v? J *l,s + t = 8, 
s* +f =5, s* ' +f ' =4»U 

^T'feS. attsS (v i i i) % (i x) <Mt-&m<D 
$H^fi£l00~l, 0 0 0 i:-rsSS[T'$>S„ ) 
[0170] ±is^*R 15 , Rie^LTii, mz\i$m 
x^;u& 7T)i& yn&m. x 
=f--)\& */9w\*t/n&. Ri^LTli, WUiR 
15 , Rl6^BfSWe%,©, &£VH*-COOH, -CH2 
COOH, Rl8^LT«. M^.tfx^l/>S. 7*-l< 

& x^;i/& 7^-)v& 7u\Z)\& x.^-)b& is 
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* [0171] mfflmmm*£s&&ti,T 

J*. ±fB-*fe$ (4) T*j*£*l§«, ±IB-« (5) 

T^snss, ^K4~2 0(D3ar;i/^i^ #y 
i ~ 6 <d h u U M 

H§l8t4~2 0©;f*V7;^;i/^rtW<b*l6„ 
[0 17 2] ±IB^M^J©@H^fi^ ^-^«9fl|l 
0 0g|HC*fU 0-5 Ogp, 0£L<tt5~5Og|S, «k 
U^*L<ttl 0~3 08PT**U, ^fi3Z.«2^Xh$: 

uatwmv. mmumr-t 

[0173] j&fc, ±gao<fc e> «;jgfi¥M^RIi*7 1;- 

to n mmzwpF£&m *vc&bu& ants ^ t tc y^- 

[0 17 4] *»B©b^h«(BK*. ±IS^SWJ 
20 g^££glC<k »J LT¥^0%RJ: 1 0 0%JWT 

[0175] z:<z>#£> ^sif^SST-*;i/^^ 

hks$ (id T?^a*i«tt»jigL#teS:*u 
iStfH^itf 1,00 05t^**ffc&*^e>»;»i* i 
ax«2i®afc©'fb-^i*w* 

[0 17 6] 
[ft 7 0] 



(COOR^n 



Z-(COOH) n 
-(SiOa/ahir 



(COOH)x 

z 
I 

— (SiCWjsr 



R' 

I 

-(SiCWg- 



(11) 



(3$i*J, Rl, R2, Z, n, nu x, p2, q&±gBil 

nMre&&#. piiiiospi/ (pi + p2 + q) 

gl©f5H©0XliiEKT*fe€>o ) 

[0 17 7] ii-e, ±K^$fM<£$^££g£ L 
Ttt. ±IS-« (4) T'^^tlSS. ±I3-S9^ 

(5) T'gtStlS^, ^^S4~2 0©3MT;i/^;i/ 40 

a. #T;i/^;i^cD^K^i~6cDhyr;i/=¥;i/^y 
[0178] _hfasu©^iiwjcDiH^fi^ ±mm 

0951CMLO-5 0S, 4ftCO~3 0gP, ^*U<tt0 



[0 17 9] ±IBO«fc e> JfcB!I©^8?ffii^!Itdu * 

^ss&'fb^MfE;$-&-5 3 hie j; y ^fltr* zttfxg 

So 

[0180] (d) i*segy^xvx 

TWU TSBHISW (12) - (14) T*j*3*lSS/y 3 
r t -ttimXltt ert — s f b*ris7 l )Jl'#-)\/*?- 
[0 18 1] 

[fb7 i] 
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(44) 
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R 10 R 10 R 10 
R"-£i-(o£i)roii-: 
R'° R'" R'° 



R 10 

X-<OSi)j-OX 



R I0 

— (OSi)rO — , 
R" 



(1 2) 



(1 3) 



(14) 



;HS. h 'J7i-;i^i/';^ixtt- s i r 10 r 

11 (RlO, Rllli±iBiHU«®3Si*«:^) gSr^t". 

rttO~50©^gK, 8&1~5 0<D^g& Ett3~l 
[0 18 2] Z1Z.T% _LfB5£ (12) ~ (14) CDi/V * 



;i/*U bT^I4» (tert -^;i^Xl±t ert-^ 

&„ Me\t*?)im, t-Bulitert-y^ 

[0 18 3] 
Wb7 2] 



Me Me 

t-BuOC-CHjCH^i-O-^iCaCHj-COt-Bu 
O Me Me O 



Me Me 

t-BuOCCHsOC-OtCHsSi-O-SiCHaCHsC-OCH^Ot-Bu 
O A Me Me <!> A 



Me Me 

t-BuO-ZoV-CHzCH'f i-0-SiCHzCH 8 -^V Ot-Bu 
W Me Me ^ 



[0 184] 



Hfc7 3] 



(45) 



BSE 

Me 

Me.SiCxWjSiMe, 

da 

COOt-Bu 



Me 

Me,SiO(SiO). 1 SiMe a 
I 



CH, 




Ot-Bu 
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Me 

Me»SiO(4o)JSiMea 
Ah, 

COOCHjCOt-Bu 



(aj»il~5 0) 



[0 18 5] 



Wb7 4] 



89 



(46) 



#§H*1 0-3 24 7 4 8 

90 



Me CHaCHjCOOt-Bu 
Si-0 Me 



.-BUOCCUCH,^" YwH.COO.-Bu 
Me'"' X 0-Si^ 

Me 



CHzCHzCOOt-Bu 



Me^ CH^COOCH^Ot-Bu 
^Sl-O ^Mb 

Me \J. ^CUCftCOOCHaCOOt-Bu 

t-BuOOCCH J OCCH,CH J / X 0-Si^ 

A | CH^HsCOOCIfcCOOt-Bu 

Me 



Me^ / CH 2 CH 2 -/o)-Ot-Bu 
Si-O ^Me — 
Me q/ . — v 

x i o ^"^-(OVot-Bu 

— ! CHzCHj-CO Vot-Bu 



Me 



[oi8 6] mfflmmoySAii. *-xm%£»<D4 
o «s%j^T#<fc < > #icio~3o mm> w* r t 

[0 18 7] Hie, 2fc5§^©l/^h*mtc^ (E) 
[0 18 8] 10 (E) mmit UT®^r£;tx£i&gtt 

< U g^m^A* - 7 r f ft 
[0 18 9] 3<DJ:e)^iaSf4fb-^i:LT^ fill 

%miT$.ym. wmr^ym. *KX**/mmt 



[0190] a^wici*, ^ 1 mcommmr ^>sti 

>, -YV^;i/T^X sec-7ff75>, ter 
t-7W5X ^>f;i/75X tert-7U 
7^X i/^D^>^;i/T^>, ^**/Jl7$y. 2/* 

n^^i/r^x ^\^;bT^x t^w^x 

y-;i/7^x t^I/T^X Ft^/I/T^X -fe^l/ 

^uy<y* zy^twrnzn. mzmnmmmrs. 

yM£LT, i?*?-)lT5.y. ^'x^l/T^X S?-n 
f\/b7^ V?=f-)l>7$.y. V-sec --f+Jb 

7^x ^K^;i/7^>, yi/^n^^i/T^x 
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*ysx ifFrisjiTs.y. VM=f-)w^.y> n, n 
-v*+j\/*+\/yvr*y* n, N-^;*^;i/x^i/ 

yVTKy. N, N-^^;krh^x^l/>^>>jf * 

*5S>i/T^X h'jxf;i/75X hu-n-^"ntf;i/ 
T5X hV'OSZfuXjlTS.y* bV-n--f*;V7 
^ X h U -f Vf+WT ^ X h'J-sec —ff-H/7 

sx h'M^w^x hU^^a^>^;i/T5 

l-yv^^i/j^x hvwf-^^y, vvsxn, 10 
y^x h y ^e/^r ^ x h y K-r ^;i/7 ^ x h y 

iz^l/TSX N, N, N" , N* -Th : 7* : f-)\>*1- 
l/>i?T5X N, N, N* , N* -rh7^f;i/Xf 
l/X^T^X N, N, N' , N' -Th^tf-JVrh 

[0 19 1] «*y$:/!Hi:l/cau «itfs?^ 
^;i/x^;i/7^>, ^^;i/x^;i/^ntf;i/T^x 
t?;i/T5X ^x^^bT^X *y&M?**JV7$ 

©a#W4:lt»4, t-u>»»» (miir-yx 20 

N-**)17—Vy. N-IW-'JX N-^Dbf 
;i/T-y>, n, N-^f;i/7-'J>, 2-*^;i/7 
— y x 3-^^;i/r-y>, 4-*?-;i/7xy>, x 
w-'Jx ^aif/br— ux hu^^r— y 

X 2-xhnT— UX 3-xhnT-UX 4-x 

hnr-yx 2, 4-y=.hnr-yx 2, 6-$; 
-hn7-u>, 3, 5-p-bar—vy. n, n- 
s?**yi/h/wy24» , v?x.-)v (p-hy;i/) 7 

^X *3-Jl'i/7*—)\'75. X h'J7i-;i/75>, 
7i-l/>y7<X ^^^bT^X ^7^y-*"7# 30 

i/x bfn-;i/^S<* 2H-tfn- 
;k i-^jvhu-m 2, 4 -^f-;i/bfn-;K 
2, 5-^^-;i/bfp-;k N-^^;i/tfo-;i^) , 

y-;k 4-*^>M^#V-;k 4-^^;i/-2-^ 

mm* £nu>BH*» (mtftrnux 2-^^ 
-i-ifD'j >39 . t^n y (Wttf t^n y 40 

s?x N-^^;i/tfny^'x tray^x n-*^ 
;i/tfnyK>^) , >r^^y;>^^ >r$*vy^ 
ymmfa *?vz?ymmtii mx\z\zvvy, *mx 

vvy. xfsn/try^x ^a^«jy>, ^;i/tr 
ys?x 4- (1 try^x 
fy\£vvy. hy^^;i/t:ys;x hyx^;i/trys>" 
x 7i- ;i/bfy^x 3-^^;i/-2--7xx;i/try 

S?X 4-tert -T/^l/hT y 2?X ^7xx;btf y 
S?X ^>i>Vl/V^y^X ^h^ri/tfy^X :7>^> 

fcfy£?x h*>>i^y^x i-*^;i/-2-ify 50 
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Kx 4-trny j/Vtfy^'x i-^f;i/-4-7i 
x;i/try^x 2- (i-x^;i/^ntr;i/) try>xx 
y tf y s?x ^^;i/T^ / try , try # 

i/y >s8Wk i^yys?>gi#ffc i^ys»g§*g 

t^s^sgajifo ^e;i/*y>^#; >r>K-;i/ 
wm& -fv>r>K-;i/f^^ ih- f>*v-;i/f§ 
>f > F y >f§m * yy >ggigtt J 
yx 3-df;ij^;i/4f-h'j;i^), -ry^/y^ 
mm* *yy;vywmfa ^jvymm, 
vvymmfa 7#?pyMmfa ^y>s^^ ^ 

y^>^{*, *;i/Ai/-;i/iP?«s, y^i-yhVPy 

wmtk rtvpymmfa 7xts?>m 1, 1 

>f7-ywmfa >f7;yyimfa 
i/^mmfa -o y vywrnw^wmz ns„ 
[0192] stc, ij^if^ym^m-t^^^it^m 

^> r^jwmm (.mxit-a^ym. 75-y. 7 
7**°7*rym. if)vsts.ym. yys/x 

t^f^x >fva>T2/x yys/^n-fS/x a>f2/ 

-^/i: lt 3 - try ttywfoym.-. p - h;i/x>x;i/ 
jfx>^y^xi7A^^$tu KFutri/mzm-t 

it&m, 7»3-)\4i : $mkfci5®ilLX& 2-tK 

a^i/ify^x 2, 4-^pyy> 

i*t—M 3 — f^F-;w^;-;i/tFi/-K 
x^y-;i/T^x i;x^y-;i/r^>, hyx^y- 
;i/T^X N-x^;i/i?x^r N, N-i>* 

x^;bx^ y-;bT^x hy>rv7°nAV-;i/T^ 
x 2, 2' ->f Ays>'x#y-;k 2-7>;i^i; 
-;k s-T^y-i-^n^v-^ 4-r^y- 1 
4- (2-tKn^->xf;i/) ^;i/^y 
x 2- (2-t:KD*xx^;b) uus;x 1- (2 
-t Kn^pt/x^;i/) tf/^5^x 1- [2- (2-t 
Kn=¥i/xh^re/) x^;i/] bf^^x niv pyx. 
#y-;k 1- (2-t Kp^ri/x^;!/) tray^x 
1- (2-t Ka^ri/x^;!/) -2-trny^vx 3 
-tr^y^y-i, 2—?njiy&t-Ju. 3 -tray 
VJ-i, 2—7u/iy*?*-)i* 8-K.Fu*y=LU 
vpy, z-vjuwvj-)^ 3-hoAV-;k 
1 -^^-2-hrny^>x*y-;k 1-7 vv *J 
yx* y-;k N- (2-tKn*>>xf;i/) 7#;W 
n- (2-tKa^S/x^;i/) ^y-nf>75 

K, N-^fM;i/A75 K> N, N-^pl^;i/3}-^l/A 
75K, T-fehT^K, N-^^;i/7-bhT$ K, N, 
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75 K^*W3tis, -Y 5 FffNWte LTHu [0194] 
-i \ K, tf* *>Xf § K, V W 5 K«#«5*S*i&. [ft 7 5 ] 

[0 19 3] HlC Tg3H8££ (1 5) (1 6) "V* 



CH,CHsO{R"-0) s -R M 

N-CH 2 CH 2 0(R 4! -O) T -R" ( 15 ) 
CH J CH z O(R"-0) u -R 4S 

CH^CILOar-Os-R 49 

lij-CHsCHzO^-Or-R 50 (16) 
H 



G**. R 41 » R 42 * R 43 , R 47 > R^tt^ti-fnStt 

ut ga&tfc aJHRfrarattoiism i~2o 

R 44 , R45, R46 % r49 RSO^^g^ 

mm.l~2 0(D7)l*r)mXteTS.JgZ*U R 44 
£R45 r45£r46, r44£ R 45, r44£r45£r46, 

R49tR 50 it*ft?nm&LTmzBi&i>T : k&\ l \ 20 

S, T, U&*tl?ft0~2 0<Dmt*7jk1: <SU 
S, T, U = 0(Di:S. R 44 , R 45 , R 46 , R 49 > R 50 

[0 19 5] ZLdT% R 4 1, R 42 R43, r47 % r48© 
7;i/*l/X*hLT«U j^jgCl~2 0, #*b<ttl 

~io, Uicjf*u<tti~8©=ba)T^»A AtttfKc 

yni^^i. n-^ux*, -rv7*^i/>& n- 
^x^>g, -Yv^x^bx^. 

-r^/l/xtt. i/^u^y^-vym. i/9u^*r 30 

[0 19 6] R44, r45 r46, r49 % RSO^y 

)i*)imt.LTiz, mmi-zo, ^*l<«i~ 

Sx n-^>^;bS. -Yv^x^i/g, y 

[0 19 7] HK, R44£r45, r45£r46 s r44^r 
46, r44£r45£r46, r49£ R5Qjm&ftZ&t&& 
-e^©^^!t«l~2 0, £U#i;L<»l~ 

»cff*u<tti~6i?»y» *fc::ft&©8»*« 
it!8U~6, ^ci~4<A7;i^;i/g*^LTvvr ; fe 

[0198] S, T, Uli^tl-Ttl0~2 0 

»J. <tW*l<iil~io, Jgtc^*L<l±i~8© 
[0 19 9] ±|B (15) , (1 6) OXt&fatLXM 50 



ftWfCte, hU* (2- (* h*X* K*S/) x^;i/} 
75 X hUX {2- Uh^j/xhdpi/) x^;i/} r 
5X hUX [2- { (2-;* N3f2/xh3fS/) *h3f 
£/} x^;i/] h'JX {2- (2-*h3fXxh 

dri/) x-^;i/} 75X hUX {2- (l-*h*>XX 
h**/) x^;i/} 75 X hUX {2- (1-ih^ 
xh^ri/) x^;i/} 75X hU* {2- (1-xh^r 
i/zfutf*ri/) x^;b} 75 X hD* [2- { (2- 
fc:K□3^Xx^3f£/) xh**/} x^;i/| 75X 4, 
7, 13, 16, 2 1, 2 4-s\*r-V-**c-V—l, 10 

-^y-tfhr>>*n [8. 8. 8] ^-tf-n-y-x 4, 

7, 13, 18-fb7t**-l, lO-W^ 
*d [8. 5. 5] XW3-9-X 1, 4, 10, 13- 
?h9***- 7, 16-i?7f^>i?n^3!f* 
X l-7if-l 2-^5f>-4, 1 -Tif- 1 5- 
^7f>-5, 1 -Tif- 1 8-^5^>-6^^f 

x^^ bfyyyjwwc */y>»s»*. r^y^ 

mft-^fe T^KBSW*. >f^HW»ft, MJX {2- 
Uh^i/^h^rS/) X5 1 ;!/}. T^X HU* { (2- 
(2-^ hdpXxh^ri/) X^;i/} r^X hUX [2 

- { (2-* hdpe/xh^r>» x^;i/] 7^ 

X l-71f-l 5-^^"7>-5^AW*LV\ 

[0200] ±3®mmti^<mimz. mmmi 

SPICMLTO. 0 0 1~1 Ogp, Jf*L<li0. 01- 

muz tMmm*m&imT-t&®&ifi&2>. 

[020 1] 3EJC. JtiffiOl/PT. h WiCli, (F) 
tit&£ UT^HF-WC= C - C O O ^SS^-T 

[0202] 3© (F) i^tLTi&aw^Frti: 
TiB 1 p&yf 1 1 tt»e>»&i& 1 axtt zm&Jxwt 



(49) 

95 

<DT'\Z&\>\ (F) f&from&lZ J: »J, l/^N<DPE 
[0 2 0 3] [I«] TSBHHA (1 7) ~ (2 6) T* 

3m£8P£-R 51 -cooH (r51«^ki~i o© 
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Us 7b^^*CD7xy-;i^fcK®S (C) t=c-c 
OOHT*St$n<SS (D) fctT^Ufcb^StfC/ (C + 
D) =0. 1~1. OX'&Zlt&foo 
[I IP] TEHHSS (2 7) ~ (3 1) T?jg%an*ft 

[0 2 04] 
[ft 7 6] 



cm 

(0H) o 




(1 7) 



(OH) u 
R' 



A" 



(0H) a 



(1 8) 



(OH)« 
R 62 



R 5 " 



(0H) 0 



(1 9) 



R^COHfe 



R™ 



(0H) e 



(2 0) 



(OH) n 



R M i 




(R ,6 ) u - 




R' 

✓ I \ 
CftC 

(OH)r 



(2 1) 



(2 2) 



[0 2 0 5] 



[flS7 7] 



(50) 



10-324748 
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R°> a (OHh 



(2 3) 



R 6Z is (R 52 ), 



(24) 




(QH) B 



(2 5) 



R 62 * (R^j 



(OH) M 



(26) 



R52, R53 { i^^tl*^S^X«^^Cl~8«)ieM 

^i&mmttitmm. i ~ 8 oam^xii^Kwr 

i&vh*- (r59) h -co 
OR' m (R' l^Km!S-?Xii-R 59 -COOH) T'fe 
R55&- (CH 2 ) i- (i = 2-1 0) , JSa$t££6 

®mm*xi$mm*. R^itmrn i~io 

j^K6~i o©7U-i/>S. 



1-8 OIft^^X«4>II^«)T;i/^r)bSXl*7;i/^-;b 
iX«-R 59 -COOHlt$,5„ R59«^Ki~i 

0 ©Bm^X«^m©T;i/^r l/>ST'feS 0 J It 0 ~ 
5<Z)$g8n?&'J, u, hliOXlil-e&S, si, t 

30 1, s 2, t 2, s3, t3, s4, t 4 s 

1 + tl = 8, s2 + t2=5, s3 + t3=4, s4 
+ 1 4 = 6 U i-jHft^C>^ < i: 

l o©*^S$:W^S * e> k tfcS; ( 2 

3) ^b^j5:M*¥*l;^?-*l, 0 0 0~5, 00 0 

(2 4) c^fc-^&aS¥%4H^S 
i, ooo-io, ooofc-t£iSre&s„ ) 

[0 2 0 6] 

[ft: 7 -8] 



99 



(51) 
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100 



[i im 




(27) 



(2 8) 



(2 9) 



(30) 



(3 1) 



( R 52, r53, R&\t±m£m«BXm*jfct. s5, 
t5ii, s5^0, t5S0T', s 5 + 1 5 = 5 SriiJg. 

teOXtelT-feS, ) 
[0207]±|B(F) J*£i:l/t, ^^JCttTIB- 



IKVI I I-l~142fctfIX-l~l OT*j*£ftS 

[0 2 0 8] 
Mfc7 9] 



(52) 0-3 2 4 7 4 8 

101 102 



OR" 

016] 





[nh-1] 



ca 

R*0-^)-^-^^>-OR- [Ml- 2] 

CH, 

R*0-<O>-C-^O)-0R" [MI— 3] 



COO? 
CH, 

R'O-(o)-C~(oy0Br [MO- 4] 

CH,-COOR" 

R"0-^O)-(o)- OR" EMU - 5] 

R"0~(o)-0-@>-OR" [VB- 6] 

R'fH^-Cft-^^-OR" [MI- 7] 



[0 2 09] 



Mb 8 0] 





#ft-£$j{cfc^TR" ©io~io o^;i/%iiCH2C 



[0 2 11] 
Hb8 2] 
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105 106 



CHa 



HO-^^-C-/^-OH [DC- 1] 

COOH 



HO-^o)-i-^^-OH [K-2] 
CHa 

CHa-cooH 

CHa 

(5)-C-/^ [K-3] 
COOH 

CHa 

(0)~C~(0} [K-4] 
CHa-COOH 

^^-CHaCOOH [K- 5] 

HO-^^-CHaCOOH [K-6] 



[0 2 12] 



Kt8 3] 



(55) 



10-324748 



107 



108 



COOH 



CK-7] 




OOH 



[K-8] 




OH 



[K-9] 



COOH 



[K- 10] 



[0 2 13] ±IB^-WlC=C-COOHT*^$ 

[0 2 14] _hiB3mtyC=C-COOHT*^S*l-5g 

T0~53k #*L<ti:0. l~5gp, «fc»J#£L<tt 
0. l~3gp, miZft£L<\*0. l~2g|Sf&5 0 5 

So * 



* [0 2 15] »C, #mi<?>\/*?XhfflHZ\i« (G) 

tf-eg. mtcfc y *fa±zi£2> 

So 

30 [0 2 1 6] 7*^U>7;i/3-;i/8EWfcfcl/rt*, T 

SB-fflfcS; (3 2) , (3 3) x^n^^tmizm 

[0 2 17] 
Kfc8 4] 



r 

0-(CH i CH 2 0)t-H 



(3 2) 



R M R' 2 
I I 
R^-C-OC-^-R 7 ' 

H-(OCH 2 CH l h-0 CKCftCH/^-H 



(3 3) 



(5£*, R71, R72^ r73 r74 R75 ( «n*n3WU 

0^X^3 0, 0SYS3 0, 0^X+Y^ 
4 0T'fe|,„ ) 



< tf- 7-f y-;b6 1, t-7-f;-;i/8 2 > »- 

7-{;-;no4, -9-7^;-;no4E, 
;-;no4H, t-7^;-;no4A, -y— yjj 
-mg, -y— y-^pc, u— 7-r;-;i/4 4 

0, t-7^;-M6 5, t-7-f;-M8 5 (A 



[0 2 1 8] 7ttl'y7)\'^-)l>W!$fa£lsTft$.L 50 ir Products and Chemicals 
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Inc. M) , iJ-7^;-;i/E10 04 (Bfcffc* 
XJg ($0 83) «*W&*1*. 

[0219] ±lBT-fe^i/>T;i/n-;i/^fls©^(in4 
li, l/S?^MBfi»»i OOMMs%tpo. 0 i~2fifi 
% J:y&£L<l*0. 0 2~1 0. 0 

#+^»e>*i&v*tejW&y» 2M»%«j: y#v^ u 

[0 2 2 0] *#6^CDl/^X hWtCli, ±$gjm&& 

to2 2i] zzx\ 9msmanvx\uH*ym> 

*We>*l*. «A«7D9-K rFC-4 3 0j , 

rFC-4 3 1j (V^fti%ifidCXU-X& (4K) - 20 
S5D , -9— 7D> TS-14 lj , TS-145J (<^ 

-f*i*«?- («0 S3) , =L-#^y tds-4 0 

lj , TDS-4 0 3J, rDS-4 5 1j (frvftlfe 
^=*f>Ii OHO $3) , *i3?7v>7 rp-8 1 5 
U (*B#-f>*:c3g (80 , rx-70-09 
2 j , rx- 7 o - o 9 3 j (v^n*ffiilSfl:^x!i 

Of*) $3) ^WSIfc^tS. #£1X1*. 7D 
V-K TFC-4 3 OJ (fiS7'J-lA (#0 SO , 
rx-70-093j oaffift^iSI (80 S® *W 

30 

[0222] *mi<?>it$mm<i?mi'px btmzm 

8M*fflBLXft SZtifiXg. MAKS/U 3>-7x7N 

0. 5~2. 0 Ami:JfeS«fee)tC^U 3;ft£*yh 
7l/-h±T*6 0~l 50TC, l~10m jffSK 

ii8o~i2or, i~5^ra^y^-^i--2) 0 

hBLWC^U M«3 0 0nm^T©i^fa, X* 

&S3'£i4l~2 0 0mJ/cm2aS, fftKttlO 
~1 0 0mJ/cm2i|ig£&Sj;e>lCjit-fl,fc&, * 
^hyi/-S±T*6 0~l 50r, 1~5#IH. #*U 
<tt8 0~12 0r > ^S^WsK^x* 

(PEB) i"5 0 XlC 0. 1-5%. $?£L< 
&2~3%-r b?**)VTy ! Z=.V2*J\<4 Kntf^MM 
K (TMAH) ^or;i/*U7K^O^^S5:fflV\ 

o. i~3m ^*u<«o. 5~2m mm u 

i P) & AFJV (pud d 1 e) & (s p 

ray) &^DS*&C «fc ySWWSifcKlJ: »J3SK±JC 50 
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iC^x^l^H&gCDcpTfc 254~193n mO&flgft 

[0 2 2 3] *m®UVxbWPH*mfr?-i'V 
n->ft^H-^«t Lfc£ fc(Cfc y, ggR:/9 
x^xy^>^^it^s^c@^lT^^sa)T♦2M^'i;x h*m 

[0 2 2 4] gpt>, *8»c«v\ HfehlcTJSl^h 

vm\*±&zmm>i5mxrt9-yjm*ft^tz&* x 

[022 5] fcfc. -?mv>j7, h ICli, ^ #7 y ?*SfBg 
2 0 0"CT* 1 B#H3a- KK-^-tSr fcJCJ: 

y, e/y3->^i/^h^©-f>$-^4r>»^?:R& 

[0226] 

U— tJ*-. K r FX* I/— !f-©^M*T*(Dl!SiR 
JWd^a V WET* U^^^C^f LTSa^/N"^ - 

^^xvx>v^>yiss14^C'StlTv^sfe^i?), 

[0 2 2 7] 

[0228] tetfm 1 ] *KU (3 -^;i/^drt/$/^ □ 
s\*ri/fri/)\/1*X*r#3r-V-y) <D&f& 

3 - h y ^ □ d i/ u 1 - i/^ n ^*^;b7!j;i/^>SE 

^f;i/X^fM5 0. Og (0. 54 4mol) $: h 
;i/X> 15 0 gfC^?U *3 0 0 gtp^^MT-^U 

j&^e>«T»a»Lfe. «rr»7«. fii«sg^<kysw4 

TWiSr^U #cv^T?*iLTf««IBSaK»feU 7Wg*^ 
Wc«:-DT*^5l^2IB^Sfe^Tofe. tii5:i^ 
>Kl/-*-K:J:y»i«?*Lfe. f©iM5:2 0 0TC 
T*2^MftU ft-^bfc. i^t:fh5bKD77 
> 8 0 0 g fe^DAT^Lfet)©^ 1 0 %*irtb^- h 
VVLJimi, OOOgAifL 4 01CT*3^^6I^ 



(57) 



10-324748 
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112 



TtfUv-fcUfflU «*fc*fv>. jK'J (3-* 

3. 4g«. #?>tifc5j<uv-©fia5pj^4H £ *« 

3, OOOT'&ofe. 

[0 2 2 9] jKU C (3 -#;i/3j?*$/>>2 

3-hu^nns/U;i/-i-S/^a ^ ^;i/;&;W?>lfc 

^f;H^fil/7 5. Og (0. 2 7 2mol) 
D^J/;i/hU^aOS/5>5 9. 2g (0. 2 72m 
o 1) &h;i/X>l 5 0gtC^?U 7K3 0 0gtfi/s^ 

fc2 0 0tT*2l*|fflWI*U m&Ltz. fi-^tc^h^* 



10 



#flHfcfhU?A»Rl, OOOgNBTU 4 01CT* 

8 2. OgfUfe. ^W^UV-OltTOH^I 
tt3, 5 0 01?*ofe. lH-NMRGD##f{Cfc 

wc» 3-*;i/^dp$/S/^n^S/;i/i/^/-fexdp*^ 
/so (=e;i/i:b) -c*ofe. 

[0 2 3 0] [«ftN3~8] MH1, 2 
[0 23 1] 









pi + p2/q 


Mw 


1 


(A) 


100/0 


3.000 


2 


(B) 


70/30 


4.500 


3 


(C) 


40/60 


3.500 


4 


(C) 


60/40 


3.800 


5 


CD) 


100/0 


2,500 


8 


(E) 


50/50 


4.000 


7 


(F) 


100/0 


3.100 


8 


(G) 


100/0 


2,500 



[0 2 3 2] 
Mb8 5] 



(58) 



$#HB¥ 10-324748 



(A) 



(B) 



(C) 



(D) 



(E) 



(G) 



113 



— (SiOs/aJsra - 



a 



COOH 



-^SiOarjW- — (SiCzh- 
\^COOH 



— (SiOi/tW- —(SO*; 



I 

CH, 
COOH CHj 
CN 



~(SiOa/2)pi+pa 




6. 



I 

ca 

COOH CH * 
CN 



(SiOa/i)pl*pJ 
(F) I 



COOH 



(SiO^pT+pT" 



H.C 7^ CHs 
COOH 



[023 3] [&aM 9 ] G#M 1 Tf»6tlfcjKU V- 
5 0g&-rh^i:Kn75>l 8 0mlK3SR?3-&, ft 
$tft<Z) p - h;i/x>*;ioft;v$e&gs{iB^ 2 owfflfc 
Lfc#e>x^;i/ex;i/x~ r;i/2 3. 0 g &8s&[lLfco 

5 L ic* SWT Lfe 4: Z. 5, fi£Hfome>*i 
fe„ i*l&JiSfi|fe, 7-fe h> 1 0 0 m 1 Kjaws-s, * 
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5lkwfu mm. msm^t-. »&*ifcaKuv 

-I*. TIH^ffi^ (Po 1 ym. 1) "CiRSft****: 
*U 1H-NMRICJ:5##TIC33V%-C iStfHHblM^ 
<M*M&* ^;l«©tK^M-?© 8 0 %*<x S ^ri/x^;i/ 

[0234] l&mi 0~1 9] ^099fCfeV^ 

■&jsatWl~8<z>v^*i*»<z»Wy'e-&fflv\ x^;i/^x 
;i/X-^;i/®f^t5 U tC P o 1 y m. 2 ~ 1 1 tC^f^ 

10 <fcyTfffiJtf££ (Po 1 ym. 2~1 1) UBiiti&i/ 

[0 2 3 5] te/ft0tf2 0] 1 T-ffW^'Jv 

- 2 0 g SWfM)yi/AT$ F2 0 0 m 1 

□ Dii- tert- ^f;i/XXf;i/ 1 . 0 g zmti 
U 6 0iCT6B«HK(6a-efc«. fiJSW^feBM*®* 
H*U^&«gtJLT*lOLft«TL/&i:i6, fife 
Hfls*^^*lfe„ £*l£Wftf& T-feh>100ml{C 
jft^U *5LK«TU Wife jefittMS-tt. JKU 

20 -T-zmt-o ne^VT-n TiB^t^: (Poi 

ym. 1 2) T^£*l5«ii£;£U lH-NMR{Cj: 
|g-?<D 7 5%#x h*i/ttMt2tU tert 

[0236] c^AM2 1] -Bnmi-zmbtit-w? 

- 2 0 g«:^f;i/*;i/Ar5 K2 0 0 m 1 iZWMZ 

DD»i-tert-^f;H^13. OgW 
U 6 0t:T'6^r^5fS:S-ti:fc^ /SlSWob^Hft©SJ 

B»3W9&*ife. £*ifctKMk T-feN>l00mlfc 

T-zntco nbtifrxw-iz* Tn&m& (Poi 

ym. 13) T5S3*lS*B6S:#U IH-NMRICJ: 

M-?®6 5%^xh^r2/x^;Hb3tlTV>Sz:i:A^S 

[0 2 3 7] teJftH2 2] MM 1 -m&tlfcTKy V 
-5 0 g&fh7t N*D77>1 8 0 m 1 JClftPSik 

40 tefchvynytuwmzmm. BtOTWiw 

e> t - ^;i/y;i/3 1 8 . 2 g zmu Lfc„ 2 B»n 
tlZmm. 7th>100ml{C^t, tks uc 

situ mm. W8m\;t~ #^nt*'jv-n 

Tfa^tt^: (Po 1 ym. 14) T'^StlS^jg^ 

j))nx*i/)\sm>7}<mmtt>8 o%au e r t 

-fbstifeziii^^^tifeo 

50 [0 2 3 8] [£ftft|2 3] V-&mv> 
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fcjstfis &i$M2 2£mm*imT*fi<,\ rmmx * [0239] 

(Polym. 15) ffli/'Jn-^'jY-Sife. * [<ffc86] 



Polvm.l 

— (SiOawdsr — (SiOa/sfe- 
^^COOCH-O-CItCH, ^-^C 



_J-0-CH,CH, ^^COOH 
CH, 



pi : p2 = 80 : 20 
Mw = 4,000 



Polym.2 



-CSiOaafcir -(SiO^ 

^ x ^COOCH-0-CH 2 CH s ^""^COOH 
CHjCHi 



pi : p2 = 75 : 25 
Mw = 4,000 



Polym.3 

-SiOsafcr — (SiCWsr -fSiOa^fer 



pi : p3 : p2 = 50 : 25 : 25 
Mw = 4,000 



Polym.4 

-(SiCWin- -^iOutkr 



(S^s. pi : p2 = 70 : 30 

I I O-x I 1 Mw - 3,900 

^^COO-fy \^COOH 



[0 24 0] 
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Polvm.5 



Os 



COOCH-0-CH2CH4 

CHa 



pi : p2 : q = 40 : 30 : 30 
Mw = 5,200 



Polym.6 



— (SiOa/^pT 



— (SiO^fa- -(^iCWr- 



IOOCH-O-CHjCHj ^"^COOH 
CHtCHs 



CHi 

cbisr 

pi : p2 : q = 35 : 5 : 60 
Mw = 4,100 



[024 1] 



* * Mb8 8] 



Polym.7 
-(SiOarafer 




COOCH-O-CHzCHa COOH 
CH2CH3 



pi : p2 = 80 : 20 
Mw = 3,400 



Polym.8 
HSiOa/^r 



COOCH-O-CHzCHs 




CH-CHa 




H 



pi : p3 : p2 = 75 : 5 : 20 
Mw = 12,000 
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[0 24 2] * * [itS 9] 

Polym.9 

(SiOa/sfer ~(SiOa/2)p2" 



6. 6. 

^COOCH-O-OfcCHa S COOH 

CHiCHa 



pi : p2 = 80 : 20 
Mw = 4,400 



Polym.10 



COOCH-O-CH.CHa ^COOH i* 



pi : p2 : a = 20 : 30 : 50 
Mw = 4,200 
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Polvm.ll 



Vs ^COOCH-0-CH 2 CH, ■ 
CHa 



cn 



pi : p2 : q = 30 : 30 : 40 
Mw = 5,100 



Polym.12 

HSiOa/^r 



— (SiCWpr 



—iSiOzj^r 



CH2CHJ 



CHa 

v C0O-CHV-C-O-C-CHs 
C- CHs 



6, 



COOH 



pi : p3 : p2 = 75 : 5 : 20 
Mw = 4,200 



Polym.13 



-(SiOa/^r 



6, 



I 



COO-CH 2 -C-0-(p-CH3 
A CHs 



CI 

\^COOH Ml 



P 2 = 65 : 35 
Mw= 4,250 



[0244] 



* * Kb 9 1] 



Polym.14 
-(SiOa/^r 



^"^COO-C-CHa 
CH, 



COOH 



pi : p2 = 80 : 20 
Mw = 5,650 



Polym.15 
-^SiOj/aia- 



— (SiOa/j)sr 



CH, 
COO-C-CH, 
CH, 




pi : p2 = 70 : 30 
Mw = 3,000 



[0 2 4 5] teJ&flf2 4] tfl) (3-*;i/^>>>>^ 50 U^*ri/fr*/)Vt****<"V-y) <D&f& 
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3 - H v £ n n i/ y jv- l - t/9 n ^i/frivitfyWt 

jlf;raf*15 0. Og (0. 5 4 4mol) & h 
;i/X> 15 0 slZffl&U *300 gtf"sgi&T-8U$U 

cffficfc <dK&c 2 E*Sfe$:«o fco &xA 
^l/-^-lC«fcU^S*Lfc„ *tf»8&$:2 0 0iC 

> 8 0 0 g fc^T^Lfc^tf)^ 1 0%>fc^fc^ h 
VV2*m&l, OOOgAjTFU 40X>V3\$mm 10 

Uv-£J|ffiU tti. $a^S:«v\ jKU (3-#;i/;ff 

4g«. #e>^fe^UV-©««¥*^*li3, 
OOOT'feofc. 

[0 2 4 6] D&J&0IJ2 5] 3tfU [ (3 -#;i//}?3rS/>> 

^□^\^ri/;i/t/;i/-fe^^^r-y->) - (2/#a^3f$/;i/ 
3 - h y * a □ 2/ y 1 - y v □ i/frtifrtfyM 

^f;i/IXf ;i/7 5. Og (0. 2 7 2mol) 20 
n^^;bh'J^nni/^>59. 2g (0. 272m 
ol) &h;i/x>i 5 Ogtc^U *3 0 0gcfi^ 

& 2 0 0 "CT* 2 EgHfilflNtU m^rbfe. ft&WC^ h 5 
tKn^^^soog&in^T^LfcfeoS:, 10% 
^mfb^-hy^A^Ki, ooog^rfu 4 0x:t* 
s^^b^^i/x^^bSrstRK^bfeo mmx-m 30 

[ (3-^;i/^t/i/^D^$/;b2/;i/-fex^dr-9- 
>) - {iy^U^iy)hi/)^7.^^y) ] SriK* 
8 2. Ogtife. ^e>*lfcjKyv-©fifi¥*&di)« 
1*3, 5 0 0T'*of;. lH-NMR©##ftC33 

/5 0 (^;i/it) T'fcofe. 

[0 2 4 7] [-&J&M2 6~3 1] -&^j2 5{CfeV> 
T, i/^P^i/;i/hy^nni/^Mb-^ife5:^lCD«i: 40 

fc„ 3t2{c3fi/£J:b. ll^Wl&St. 

[024 8] [^^J 3 2 ] 2 4 T?«&*ifeJK U 

V-5 0g5:fh7li^n77>l 8 0ml lC?§g?$ 
•tt fi^S(Dp- h;bX>x;b5fx>iE$:^&D^, 2 01C 
T*^L^e>x^;i/^;i/x-^;H 3. 7g, 4- 
^>^-;i/^trx;i/x-^;i/2. 5 g &^DLfc 0 
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5UCJ8TU #6>*ifc3KUv 
-fdU TfE^ftiS (Pol ym. 1 6) T*7x2tlZ>$m 
lH-NMR{Cj:5##rtC£vvC HtfHHfr^ 

%Z)#;i/j#:*S/;i/e<z>7Ri^^<D 5 3 %#x h *i/x?- 

[0 2 4 9] [-£j&0!|3 3-3 9] ^tN3 2Kj5^ 

r, x^;nfx;i/x-^;i/2it>*4 —7#y&t-A,*?\£ 

x;i/X-T-;WOftb ytCPolym. 1 7 — 2 3 (C^f 

\mW&^\Z&*)T%&m& (Polym. 17-2 
3) T'^$ti-5^ya->ji<yv-$:#fe 0 
[0250] [£ft0|4 0 ] ^®MZ 2 T*#e>tlfc^'J 
Y-2 0gSW *MM\*Ur ^ K 2 0 0 m 1 fC*gfi?£ 

UUmW.- tert -7fMXr;i/ 1 . 0 g frMU 

u eoTc-eeNFrasfSs-em e>Hflaz>0j 

ifTijy^ASrJitSijLT/iKl OL£$gTLfc£Z13, fife 
@tt##<b*lfc„ 3*l&aii§&, 7th>100ml(C 
*5LJCjrFU Sim B&eSSIS-fc sKU 
V-£*#£ 0 #e>tifejKyv-tt, TiB^ffi^; (Pol 
ym. 2 4) T*j*3*l-5$S1&*U iH-NMRtCj; 

5 3 %#x N*S/x^;Wt3*U *»Vtf*r>/)vm 
<D7l<.mm^D5%m!Mt<tu tert -^;i/^;i/3jf 

[0 2 5 1] [-£/&0ij4 1-4 7] K-^/KUv-S:-^ 
J*«2 5~3 lfC^fefiWtt-&fiRffl|3 2fcBWKfc*ia 
lCj;yTiB5^; (Po 1 ym. 2 5-3 1) T-^S^V 

s s/ y 3 - ytf y v- 

[0252] m<bnt~#v ^-<mm*Tffim&<m. 
y T'«> y , ■etvenonMxdji 3 ic^-rii y t^o 

a^l*3BttLT^*aS&B*U (R) ttSlfilSR*^ 

[0 2 5 3] 
[ft 9 2] 



[0 2 54] 
K2] 
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(3a) ®M5H^t&& 


P 


q 


✓ 

(*;i/Jt) 


Mw 


24 


(H) 


— 


100/0 


3,000 


25 


(H) 


(I) 


50/50 


5,000 


26 


vii> 


(J) 


50/50 


q onn 


97 


(H) 


(K) 


25/75 


3,400 


28 


(H) 


(K) 


50/50 


3.300 


29 


(H) 


(K) 


25/75 


3,500 


30 


(H) 


(L) 


50/50 


10,000 


31 


(H) 


(M) 


50/50 


3,300 


(H) 


(I) 


(J) 





Q 9 



— (SiO»«)s- — (SiO«)3- -&iO»&r- 



(K) 



CN 
I 

CH, 
CH, 
— (SiOwh- 



(L) 



CH, 
CH, 



(M) 



HaC CHa 

\/ 

CH 
I 

CH, 
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Polym. 


p31 


P41 


P42 


p32 


Q 


Mw 


32 


16 


5.0 


53.0 


0.0 


42.0 


0.0 


12,000 


83 


17 


7-0 


53.0 


0.0 


40.0 


0.0 


15,000 


84 


18 


5.0 


53.0 


0.0 


42.0 


0.0 


9.000 


35 


19 


4.8 


60.0 


0.0 


35.2 


0.0 


8300 


36 


20 


4.6 


60.0 


0.0 


35.2 


0.0 


7,900 


37 


21 


4.6 


60.0 


0.0 


35.2 


0.0 


9.000 


38 


22 


5.0 


63.0 


0.0 


32.0 


0.0 


8300 


39 


23 


2.3 


70.0 


0.0 


27.7 


0.0 


6,000 


40 


24 


2,5 


65.0 


5.0 


27.5 


0.0 


7300 


41 


25 


1.5 


25.0 


0.0 


13.5 


60.0 


7,000 


42 


26 


2.4 


15.3 


0.0 


32.3 


50.0 


6,400 


43 


27 


3.0 


40.1 


0.0 


31.G 


25.0 


7,100 


44 


28 


2.7 


32.0 


0.0 


15.3 


50.0 


6,900 


45 


29 


2.0 


28.0 


0.0 


20.0 


50.0 


9,000 


46 


30 


2.0 


28.0 


0.0 


20.0 


50.0 


20.000 


47 


31 


2.0 


28.0 


0.0 


20.0 


50.0 


7300 
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Polvm.l6~19 



— (SiOaaW — (^i0aia )i4Ui)U — (SiOsoW 



A A 

(R) H-C-CH, 

O 
I 



COOH 



R: 

CHs CHa 

Polym.16 CH-O-OI^O-CH- 



CH, CH, 
Polym.17 -CH-CMCHaCHtOfc-CH- 

Polym.18 -CH-0-CH i -^~~VcH 2 -0-CH- 

CH, CH, 
Polym.19 -CH-O-CH^t^-O-C-NHH^ ^-NHC-O-CHaCHa-O-CH- 



[0 2 5 7] 



Ht9 4j 
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Polym.20~22 

— {SiCWsr — <SiOa/^5iR5n- — <SiOa«W 

^^C=0 ^"X>0 ^^COOH 

(R) H-C-C^ 

O 
I 

CJle 



R: 

CHa CHa 

Polym.20 dlH-O-fCEWrO- 

CH, CH, 
Polym.21 -CH-CHCH ! CH,C»r<!:H- 

CHa ^ CHa 

PolynL22 -d:H-0-CH 2 -<^)-CH 2 -0-iH- 



[0 2 5 8] 
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Polvm.23 



— (SiOaaW — ffiQaa Wgn — (SiOvzW 



CHa CHa 

R: -CH-O-^CHih-O-CH- 



COOH 



Polvm.24 

— (SiOa/afen- — (SiOa/afcar- — (SiOaraJpjs- — (SiOa/iW 
^-^0=0 ^^^C=0 ^^C=0 ^-^COOH 



o o 



(R) H-C-CH, CH* 



6 ! 



c=o 

I L 



HaC-C-CHs 

CHa 



CH, CHa 
R: -CH-0-(CH*h-C-CH- 



[02 59] 
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Polvm.25~31 



— (SiOa/aW — ($iC Wpj|*pU — (^iOa/aha - — (SiOa^s— 

R' 



cXoOk 

A 



TO 



<f-0 

o 

H-C-CH, 

(!) 
I 



a 



COOH 



ch, at, 

R : -CH-O-CCHih-O-CH- 



R': 

Polym.25 
Polym.26 



6 
6 



Polynu27~29 -CHjCHjCN 



Polym.30 -CHaCHi-^^ 



Polym.31 -Ofc-CH* 



N 



[0260] imSm 1-56] ±SB&J*WT*»&*tfc 
jtf'JV- (Polym. 1-3 1) Z^-XffimtLT 

TfffiS: (PAG. 1-7) T<m2tlZ>W8%m 40 
M. TflBsS (DRR. 1, 4) ^tMtmil 
*Sgf£ft£4&. TIBS: (ACC. 1) T*j5t£*l54W3 
IC= C - C O O HTJw3*l*3Sfc#iNMb£ft &*Kjg% 

N (PGMEA) Km#LT\sVXbtmZWl&U M 

[0 2 6 1] jgfi£ffljl~2 7 (Polym. l~15ft 
g) 



®e/U3>^XA-S:5jx^ N^lz-hfefflWCl 0 0"C 
T*9 0#r^-^Lfco Zltl&A r Fx* 2/vU— !f- 
Xf'^t- (-3>*t NA=0. 5 5) *m^Tm% 
U 1 1 0t:T*9 OBWK-^&SfiU 0- 12%0-r 

fcl/y^h^*->&«C©J:^tCinSlfUfc. &Slfl£3l 
4 , 5 lCSVf"„ 

fflR&iS: iS(Eth) 2 

ssrSBssfeta (Eop) hlx. z&myt&iz&vz 
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2 8 0) iZXmfebfc. 

[0 2 6 2] Hfigfflj2 8~5 6 (Polym. 1 6~3 

imp 

7-<y>fU 0. A nm<nw-Z\z.mfiht~o 
©i/iJn>i?i;\-|;!jN'y h^b- hSr/gwr l 0 0"C 
T-9 0#ra^-^Lfe o in&i^Pi/7i/-f-^f<y 
A- (-3>tL NSR-2 0 0 5EX8A, NA= 
0. 5) fcM^TSftU 1 1 01CT' 9 0 
JfeU 2. 3 8%<D^h5;*^l/7>^-?.kfc KO* 
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Wflr*aj:*-f, ** (Eth) fcKO. 2 

ft&gi«fcft (Eop) h LT, Z®ft3feKC&tt« 

tttt. ft«remMtt:JBvvrmCL&. 0. 
2 5 /im7>f>7> K^^-^COEIta (ly^7* 
X) Sr^SHS^m^ <Bi£»fBft S 7 2 8 0) IC 
10 Tl^lfe. 

[0 2 6 3] *4~ 7 aNm*v* &mm&mm 

[0 2 64] 
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(PAG.l) 



(PAG.2) 



(PAG.3) 



O O 

CHs-^oVs-C-S-^oV-CH, (PAG.4) 



O N t O 

(CH3)jC-&-t-&— C(CHj)a (PAG 5) 

A A 



0 N 2 0 

<0^-|"0 (PAG.6) 



A 



O 
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CHa CHa 

t-BuOC-CftCHjSi-O-SiCHzCH^COt-Bu (DRR.l) 
O CH, at $ 



CH, 

(CH^sSiOCSiOJnSUCHaJs 

ch, 



4 

COO-C(CIi,) s 



(DRR.2) 



:h 2 



0113 / V \jT-\ 9 11 

CHsCHiOiHO-^^-C-^^-OCHOCH^CHa (DRR.3) 



(CH,). 
COOCHOCHjCH, 

CHa 




-CH,-CH- 



CII-OCzHj 
CH, / 




(DRR.4) 
W(v+w)=0.09 
Sfi¥^^4 3,000 



CH, 

HO~^)-C-^0)-OH 
CH, 

CHs-COOH 



ACC.l 
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CmJ/cm 


UanT 


r4 to 
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h »j 7^/1/ 
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3 


PolymJ 
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h y 
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45 
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4 
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9m 
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PGMEA 
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4£ 
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9m 


5 
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PAai 

C2) 


- 


74 y 
(0.1) 


PGMEA 
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40) 


aie 


9m 


5 


7 


Polym.7 
(SB) 


PAG.1 
(2) 


- 




PGMEA 
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4£ 


aie 




4 


8 


PolynL8 
(68) 


PAG.1 
(2) 


- 


75 y 
(an 


PGMEA 
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4.7 


aie 


9m 
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PAG.1 
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PGMEA 
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4.7 


aie 


9m 


5 
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Polym.10 
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PAG.1 
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7i > 


PGMEA 
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4.7 


aie 




5 


U 


Poljmll 
<fe) 


PAG.1 
(2) 




t i y 

can 


PGMEA 
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4i) 


0.16 


9m 
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Palym.12 
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f y :/*•/!/ 
r 3 y 


PGMEA 
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9m 
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PGMEA 
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